Bayesian hierarchical spatial modeling of substance abuse patterns following a mass trauma: the role of time and place.
To illustrate how spatial modeling methods may provide insight about the relation between proximity to mass trauma and substance use, we examined the role of proximity to a terrorist event in determining risk of substance use related diagnoses. Previous analyses that have assessed changes in substance use following mass traumas such as terrorist attacks have produced conflicting results. We used Bayesian hierarchical modeling methods to assess whether distance from the World Trade Center (WTC) site in the aftermath of the September 11, 2001 terrorist attacks was associated with risk of substance use related diagnoses. In analyses controlling for age, gender, median household income, and employment-related exposure to the terrorist attacks, we found that each two mile increment in distance away from the WTC site was associated with 18% more substance use related diagnoses in the population we studied; this relation between distance from the WTC and substance use related disorder was the opposite of the relations observed one year before the same attacks in the same area. By accounting for spatial relationships that may influence the population risk of substance use health disorder, this approach helps explain some of the conflicting observations in the extant literature. These methods hold promise for the characterization of disease risk where spatial patterning of exposures and outcomes may matter.